General methods

6-Methylcoumarin 1 was purchased from Alfa Aesar
® and was used as received without further purification. Cucurbit[8]uril (CB8) was synthesized using previously reported procedures. 1-5 Nanopure water (≥17.8 MΩ⋅cm) was used as the solvent for carrying out photoreactions and photophysical measurements. All organic solvents were used as is without further purification. Stock solution (1 x 10 -4 M) of CB8 was prepared in a 1000 mL volumetric flask. Stock solution (1 x 10 -3 M) of 1 was prepared in a separate 500 mL volumetric flask. Solutions for MS and LC-MS studies were prepared by using 100 µM 1@CB8 complexes with 0.1% HBr. Irradiation of MS and LC-MS samples was done with a home-made xenon lamp and were irradiated for 4 h (> 90% conversion) and the emission was cutoff below 300 nm and in NIR region by using a glass/water filter. Absorbance measurements were performed using Shimadzu UV-2501PC UV-Vis spectrophotometer. Fluorescence measurements were performed using a Horbia Jobin-Yvon Fluorolog-3. The stopped flow experiments were performed using an Applied Photophysics SX-18MV stopped-flow system. The stopped-flow system (dead time = 1.3 ms) was operated in the fluorescence mode with an emission path length of 2 mm. The time-dependent changes in 1 fluorescence was monitored by exciting the reaction at 325 nm, and the emission intensity was detected after passing the light through a 395 nm high-pass cut-off filter. All stopped flow kinetic experiments were performed at least five times and the resultant kinetic traces were analyzed by the data analysis package provided by Applied Photophysics. ESI-MS measurements were performed with a Bruker Daltonics HCT ultra mass spectrometer (ion trap), equipped with a ESI source (Agilent) that utilized a nickel-coated glass capillary with an inner diameter of 0.6 mm. Ions were continuously generated by infusing the aqueous solution samples into the source with a syringe pump (KdScientific, model 781100, USA). LC-MS separations The LC-MS system is an Agilent Technologies 1200 Series LC, equipped with a photodiode array detector, coupled to a Bruker Daltonics HCT ultra (ion trap). Laser flash photolysis experiments employed the pulses from a Lambda Physik
Excimer laser (CompEX 100) 308 nm pulse length 15 ns) and a computer-controlled system that has been described elsewhere. 6 To determine oxygen quenching rate constants, aqueous solutions were saturated with gas mixtures with different O 2 /N 2 ratios. Apex Duo diffractometer with a Apex 2 CCD area detector at T = 100 K. Cu radiation was used. The structure was processed with Apex 2 v2010.9-1 software package (SAINT v. 7.68A, XSHELL v. 6.3.1). Direct method was used to solve the structures after multiscan absorption corrections. Details of data collection and refinement are given Table S1 .
All non-hydrogen atoms of the main molecules, which are subject of interest of this paper, are refined anisotropically. All H-atoms are generated by HFIX. In addition to the host and the two guests, we observed 54 molecules of water per cell. H-atoms of all water molecules are not located or generated.
2b. Host-guest crystal formation
Crystals of the host-guest complex of 1@CB8 was grown by taking a [a] The density value of 1.549 was calculated by taking into account all the non-localized hydrogen atoms in the water molecules. For density value of 1.527, non-localized hydrogen atoms in the water molecules were not taken into account. Stock solutions of CB8 and 1 were mixed and monitored at both short time scales ( Fig. S1 ; A) and at long time scales ( Fig. S1 ; B). The formation of the photoproduct was ascertained by UV-Vis spectroscopy (monitoring the absorbance decrease at 340 nm; cf. Fig. S4 ). This solution was employed with appropriate concentration of CB8 for the stopped flow kinetic experiments at both short ( Fig. S3 ; A) and long ( Fig. S3; B) time scales. 
